Informed consent litigation provides a forum in which probabilistic evidence is elicited from physicians as parties or as expert witnesses. The authors reviewed over 450 medical informed consent opinions reported by both trial and appellate courts in all 50 states over 40 years to determine 1) the extent to which verbal expressions of probability were used by testifying physicians to characterize the risks of medical procedures; 2) when such expressions were used, whether consistent numeric interpretations of the terms were being applied by the physicians; 3) whether the choice of expression was influenced by the severity of the consequences associated with the particular risk, and 4) whether the use of such terms was correlated with trial outcomes, inasmuch as the duty to disclose a risk is said to increase with the magnitude of the risk and probability is one measure of such magnitude. It was found that subjective verbal expressions of probability are used in the litigation setting, and that such expressions represent broad ranges of numeric probabilities. There was some correlation between the expression and the represented numeric probabilities. In general, expressions such as "extremely low" and "low" corresponded to probabilities lower than those represented by terms such as "high" and "very high." Further, verbal 
Verbal Expressions of Probability in Informed Consent Litigation appeared to be influenced by the seventy of the consequences associated with the risks, but whether this increases or decreases the ambiguity of verbal expressions in the communication process warrants further research. The authors suggest a syntax of verbal expressions of probability as a means to reduce the numeric ambiguity of these terms Key words: verbal expressions; probability; syntax; communication; medicolegal, litigation; informed consent. ( Other researchers, however, have found that such consistency is limited 3-' There is a continuing debate in the medical community over the use of verbal expressions of probability by physicians and an ongoing attempt by the medical-decision-making community to encourage physicians to begin the process of providing patients with numeric estimates of the probabilities of risks and benefits of medical procedures. Medical 1 ) the extent to which verbal expressions of probability were used to characterize the risks of medical procedures by physicians testifying at trial either as defendant or as an expert witness for either the plaintiff or the defendant ; 2) whether consistent numeric interpretations-i.e., agreement among physicians about the quantitative value represented by a given word-of the terms were being applied by the physicians when using such expressions; 3) whether the choice of expression was influenced by the severity of the consequences associated with the particular risk; and 4) whether the use of such terms was correlated with trial outcomes, inasmuch as the duty to disclose a risk is said to increase with the magnitude of the risk and probability is one measure of such magnitude.
This analysis studied the use of verbal expressions in wide probability ranges covering several orders of magnitude. Apparently, the application of verbal expressions to probabilities spanning several orders of magnitude has not been studied before. Furthermore, the use of these terms occurs in a natural setting ( Verbal expressions and numerical equivalents FIGURE 2 Boxplots by verbal expression groups terms, where &dquo;very&dquo; is not as extreme as &dquo;extremely.&dquo; Thus, our total scale of verbal expressions is: &dquo;extremely low&dquo;-&dquo;very low&dquo;-&dquo;low&dquo;-&dquo;possible&dquo;-&dquo;high&dquo;-&dquo;very high&dquo;-&dquo;extremely high.&dquo;
Despite the broad collection of terms found in the cases, it was hypothesized that this scale could be adopted to explore whether the modifiers &dquo;very&dquo; and &dquo;extremely&dquo; indeed were applied in the assumed order. To accomplish this analysis, the terms were grouped by modifier. For example, &dquo;low&dquo; includes &dquo;rare,&dquo;
&dquo;remote,&dquo; &dquo;small,&dquo; &dquo;not high,&dquo; &dquo;negligible,&dquo; &dquo;occasional,&dquo; &dquo;infrequent,&dquo; &dquo;unusual,&dquo; and &dquo;uncommon.&dquo; The modifier &dquo;very&dquo; was assumed to subsume &dquo;quite,&dquo; &dquo;rather,&dquo; and &dquo;great.&dquo; &dquo;Extremely&dquo; includes &dquo;veryvery.&dquo;
Boxplots of the grouped data are presented in figure  2 . To facilitate our analysis, we transformed the data by taking the 4th root of the negative of the log of the probability to stabilize the variance. This transformation has been used consistently throughout the following analyses. This extreme transformation was necessitated by the highly skewed nature of the data. The goal was to make the residuals from our ANOVA and regression analyses appear normally distributed on residual plots. No Boxplots by severity scale groups FIGURE 4 &dquo;Low&dquo; expressions-probability vs severity scale values verbal expression group, which has the largest number of observations of these groups (n = 44). Figure 4 presents a plot of the probability versus the SS measures of the consequences for this subset of the data. Linear regression indicates that there is a significant relationship between probability and the SS (F* = 16.0 with 1, 42 df, p = 0 + ). Thus, for the &dquo;low&dquo; grouped expressions, the probability represented by these terms will decrease as the severity of the consequences increases.
FIGURE 5
Remote&dquo; and &dquo;rare&dquo;-probability vs severity scale values Finally, we chose the two most frequently used expressions, &dquo;rare&dquo; (n = 12) and &dquo;remote&dquo; (n = 11), to see whether the same effects were evident in the usage of these single words. As can be seen in figure 5 , (EM) spectrum,* a six-expression scale can be defined within the framework utilized in the analysis presented in this paper. The syntax is, in decreasing probability, &dquo;extremely high&dquo; (EH), &dquo;very high&dquo; (VH), &dquo;high&dquo; (H), &dquo;low&dquo; (L), &dquo;very low&dquo; (VL), and &dquo;extremely low&dquo; (EL).
The major difference from common verbal characterizations of the EM spectrum is the substitution of the modifier &dquo;extremely,&dquo; which has been observed in use by physicians, for &dquo;ultra,&dquo; which has not. The suggested probability ranges to which these terms apply are presented in figure 6 . Notice 
